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VXEMHFWRI QXPHURXVH[SHULPHQWDO DQG WKHRUHWLFDO VWXGLHV GXULQJ WKH ODVW GHFDGH7KH UDSLGO\
JURZLQJ LQWHUHVW LQDUWLILFLDOQDQRSRUHV LV LQGXFHGE\ELRORJLFDODQGQDQRWHFKQRORJLFDODVSHFWV
> @ &RQLFDO LRQ WUDFN QDQRSRUHV KDYH EHHQ GHYHORSHG WR DSSURDFK WKH JHRPHWULF
FKDUDFWHULVWLFVRIWKHLRQFKDQQHOVLQOLYLQJPDWWHU>@,WKDVEHHQGHPRQVWUDWHGWKDWWKHFRQLFDO
QDQRSRUHV LQ SRO\PHUV VXFK DV SRO\HWK\OHQH WHUHSKWKDODWH 3(7 DQG SRO\LPLGH DUH FDWLRQ
VHOHFWLYHDQGSRVVHVVGLRGHOLNHFXUUHQWYROWDJHFKDUDFWHULVWLFV6HYHUDO LQWULJXLQJSKHQRPHQD
KDYH EHHQ IRXQG IRU DV\PPHWULFDO QDQRSRUHV LRQ FXUUHQW UHFWLILFDWLRQ LRQ HQULFKPHQW LRQ
GHSOHWLRQ DQG ³QDQRSUHFLSLWDWLRQ´ LQGXFHG E\ D YROWDJH DSSOLHG WR WKH SRUH 0DQ\ RI WKH
SURSHUWLHV RI WKH DV\PPHWULFDO SRUH DUH GHWHUPLQHG E\ LWV JHRPHWU\ ,Q WKH SUHVHQW UHSRUW
GLIIHUHQW WUDFNHWFKLQJ SURFHGXUHV WKDW DOORZ IDEULFDWLRQ RI DV\PPHWULF QDQRSRUHV ZLWK SUH
GHWHUPLQHGJHRPHWU\DUHSUHVHQWHG
3RO\HWK\OHQHWHUHSKWKDODWHILOPVRIGLIIHUHQWWKLFNQHVVDQGμPZHUHLUUDGLDWHGZLWK
DFFHOHUDWHGKHDY\ LRQV WRSURGXFHVWUDLJKWWKURXJK WUDFNV LQ WKH IRLOV7KH LRQ IOXHQFH UDQJHG
IURPWRFP6DPSOHVZLWKVLQJOHWUDFNVZHUHDOVRVWXGLHG6SHFLDOHWFKLQJWHFKQLTXHV
ZHUH DSSOLHG WR SURGXFH DV\PPHWULF SRUHV LQ WKH LRQLUUDGLDWHG 3(7 IRLOV $ONDOLQH VROXWLRQ
HLWKHU VXUIDFWDQWGRSHG DQG VXUIDFWDQWIUHH ZHUH XVHG WR GHYHORS WKH DV\PPHWULF SRUHV RI
YDULRXVJHRPHWULHV>@7KHHWFKHGVDPSOHVZHUHH[DPLQHGXVLQJDILHOGHPLVVLRQVFDQQLQJ
HOHFWURQ PLFURVFRSH 3RUH SURILOHV ZHUH GHWHUPLQHG YLD LPDJLQJ RI IUDFWXUHV RI PHPEUDQHV
REWDLQHG&XUUHQWYROWDJHFKDUDFWHULVWLFVRI WKHVDPSOHVZHUHGHWHUPLQHGXVLQJDQHOHFWURO\WLF
FHOO ZLWK $J$J&O HOHFWURGHV ILOOHG ZLWK .&/ VROXWLRQV RI YDULRXV FRQFHQWUDWLRQV 7KH
WUDQVPHPEUDQHFXUUHQW,ZDVPHDVXUHGE\VWHSSLQJWKHYROWDJHEHWZHHQDQG±9
2QHVLGHG HWFKLQJ ZLWK HOHFWURVWRSSLQJ SURYLGHV FRQLFDO QDQRSRUHV $V\PPHWULF HWFKLQJ
XVLQJ D VXUIDFWDQWGRSHG HWFKDQW RSHQV XS D SRVVLELOLW\ RI FUHDWLQJ ORQJLWXGLQDO SURILOHV RWKHU
WKDQFRQLFDO LHZLWKGHJUHHRIWDSHUWKDWYDULHVDORQJWKHSRUH2QHVLGHGSUHWUHDWPHQWZLWK
XOWUDYLROHWUDGLDWLRQDQGVXEVHTXHQWWZRVLGHGHWFKLQJLQWKHVXUIDFWDQWGRSHGDONDOLQHVROXWLRQ
PDNHV LW SRVVLEOH WR IDEULFDWHSRUHVZLWK DKLJKO\WDSHUHG ³EXOOHWOLNH´ SRUH WLS)RUPDWLRQRI
QDQRSRUHVZLWKGLIIHUHQWWLSVKDSHVLVEDVHGRQWKHLQWHUSOD\EHWZHHQFKHPLFDODWWDFNE\DONDOL





OLQHDU FXUUHQWYROWDJH FKDUDFWHULVWLFV VHH )LJXUH  7KH UHFWLILFDWLRQ HIIHFW GHILQHG DV WKH
UHFWLILFDWLRQUDWLR U  ,9 ,9ZDVFDOFXODWHGIURPWKHPHDVXUHG ,9FKDUDFWHULVWLFVIRU
HDFK .&O FRQFHQWUDWLRQ 7KH EHKDYLRU RI WKH UHFWLILFDWLRQ UDWLR GHSHQGLQJ RQ HOHFWURO\WH
FRQFHQWUDWLRQ LV VKRZQ LQ )LJXUH  7KH GDWD IRU IRXU VDPSOHV ZLWK JUDGXDOO\ LQFUHDVLQJ WLS
GLDPHWHUVDUHSUHVHQWHG7KHUHFWLILFDWLRQUDWLRSHDNVDW.&OFRQFHQWUDWLRQV06LPLODU
EHKDYLRUZDV SUHGLFWHG WKHRUHWLFDOO\ DQG REVHUYHG HDUOLHU IRU FRQLFDO SRUHV >@+RZHYHU WKH
UHFWLILFDWLRQ UDWLRV IRU WKHEXOOHWOLNHSRUHVDUHKLJKHU WKDQ WKRVH IRUFRQLFDORQHV&DOFXODWLRQV
EDVHGRQ WKH3RLVVRQDQG1HUQVW3ODQFNHTXDWLRQV >@ FRQILUP WKDW WKHFKDQQHOVZLWKKLJKO\
WDSHUHG WLSV VKRXOG H[KLELW D VWURQJ DV\PPHWU\ ZLWK UHJDUGV WR LRQ WUDQVSRUW 7KH WKHRUHWLFDO
VLPXODWLRQVKRZVWKDWWKHSRVLWLRQRIWKHUHFWLILFDWLRQPD[LPXPPDLQO\GHSHQGVRQWKHVXUIDFH
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DW D KLJKHU PDJQLILFDWLRQ $OO WKH SRUHV KDYH D VPDOO SRUH GLDPHWHU RI VHYHUDO WHQV RI
QDQRPHWUHV

$PRQJ DOO RI WKH VWUXFWXUHV IDEULFDWHG DQG WHVWHG LQ WKLV ZRUN WKH DV\PPHWULF EXOOHWOLNH
SRUHVZLWK D WLS UDGLXV RI  WR  QPDQG D EDVH UDGLXV RI  WR QP VHH)LJXUH F
VKRZHGWKHKLJKHVWUHFWLILFDWLRQ,QFRQWUDVWWKHFRQLFDOSRUHVWKDWZLGHQWRRPXFKVHH)LJXUH
D VKRZHG DOPRVW V\PPHWULF FXUUHQWYROWDJH FKDUDFWHULVWLFV 7KHUHIRUH ZH KDYH IRXQG DQ
RSWLPXPVKDSHRISRUHVWREHXVHGDVQDQRIOXLGLFGLRGHV,QH[SHULPHQWVZLWKIRLOVDQG
μPWKLFNZHKDYHDOVRREVHUYHGWKDWWKHUHFWLILFDWLRQHIIHFWLQFUHDVHVZLWKLQFUHDVLQJPHPEUDQH









































ZLGH YDULHW\ RI SRUH FRQILJXUDWLRQV FDQ EH DFKLHYHG DQG XVHG DV PLFUR DQG QDQRIOXLGLF
FKDQQHOV 7KLV VWXG\ SDYHV WKH ZD\ IRU WKH GHVLJQ RIPHPEUDQHV ZLWK VSHFLILF IXQFWLRQV $
VLPSOH FKHPLFDO SURFHGXUH RI WUDFN HWFKLQJ DOORZV RQH WR WDLORU WKH YLVFRXV IORZ DQG LRQ
WUDQVSRUW SURSHUWLHV RI D QDQRSRUH V\VWHP7UDFNHWFKHG QDQRSRUHV ZLWK EXOOHWOLNH WLSV KDYH
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